A new approach for reduction of scattering rate of electrons by polar optical phonons in the double barrier heterojunction quantum well is proposed. This approach is based on the phonon localization in narrow phonon wells. The enhancement of the electron saturated drift velocity in the Al 0.2 Ga 0.8 As/GaAs/Al 0.2 Ga 0.8 As high electron mobility transistor channel is envisaged theoretically and observed experimentally. The drift velocity in the channel in high electric fields (E > 10 kV/cm) exceeded the maximal drift velocity in bulk GaAs (vmax = 10 7 cm/s) and achieved the value of 4 × 10 7 cm/s.
Introduction
The electron maximum drift velocity determines main parameters of fieldeffect transistors: cut-off frequency and gain. Strong inelastic scattering of electrons by polar optical (PO) phonons limits an increase in electron drift velocity in high electric fields. The electron scattering rate by confined PO phonons in double barrier heterostructures radically decreases with decreasing a width of quantum well (QW) [1, 2] . However, this decrease is overcompensated by the strong increase in electron scattering by interface (IF) phonons [3] [4] [5] [6] . In this paper, a new approach is developed to solve a problem of the reduction of inelastic electron-PO phonon scattering rate in double barrier heterostructures due to IF phonon localization in narrow phonon wells [7] . Experimental measurements of electron mobility and drift velocity in high electric fields in Al 0.2 Ga 0.8 As/GaAs/Al 0.2 Ga 0.8 As structures with and without a thin InAs barrier inserted in the GaAs QW, Fig. 1a , are performed.
(989) 
Electron-localized PO phonon scattering rate
in AlAs/GaAs/AlAs 2D channel
We shall characterize the electron-PO phonon scattering rate by the expression [6, 7] :
(2.1)
is the PO phonon distribution at temperature T , ϕ ei and ϕ ef are the initial and final states of normalized electron wave functions, respectively, ϕ q (q, z) is the phonon potential function, q(Θ) is the emitted (absorbed) phonon wave vector, θ is the angle between initial and final (after scattering) electron wave vector, L e is the electron QW width.
For simplicity, the electron intrasubband scattering is considered only, and it is assumed that ϕ ei ϕ ef = 2/L e cos 2 (π(z − z 0 )/L e ). The confined phonon wave function is assumed to be ϕ C ∼ cos(πz 0 /L A ), where L A is the phonon well width, z 0 is the coordinate of the center of the electron QW.
Because of IF phonon localization in the AlAs/GaAs/AlAs structure, the IF phonon potential function becomes equal to [7] :
where upper and lower signs in "∓" and "±" correspond to left and right branches of ϕ z in the QW. This changes radically the electron-PO phonon scattering rate. The electron drift velocity saturation at high electric fields in the GaAs channel with phonon barriers (squares) and without barriers (triangles). The bulk GaAs drift velocity was taken from [8, 9] . all the samples. At low electric fields, the electron mobility measured from geometric magnetoresistivity for the samples with different d lies in the range of µ H = (3.5−4.5) × 10 3 cm 2 /(V s), and consequently, the electron density n S = (3.5−4.5) × 10 11 cm −2 . The drift velocity at high electric field (E around 10-15 kV/cm) is saturated at the value of (3.5-4.2)×10 7 cm/s, Fig. 2b . One can see that in the GaAs QW with confined and localized PO phonons, the saturated drift velocity v sat exceeds the saturated drift velocity in bulk GaAs by a factor of four. Similar v sat increase in GaAs channel observed in [10] was explained by suppression of electron-IF phonon scattering rate (SR) by quantum dots in the barrier layer. In our case, the IF SR is suppressed by the localization of IF phonons in the QW. It is important that intervalley scattering of hot electrons in L-valley is suppressed due to electron confinement in the narrow QW.
